
Figure 21: Gravel bed (unconfined) disturbed by dam and in-stream mining conceptual model.

Floodplain inundation
• Extremely rare
• Permanent (captured 

gravel pits)
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Coarse sediment transport
• Bedload 
• Infrequent or zero
• Sediment trapped in pits

Floodplain Channel

Low nutrient 
inputs 
to river

Few salmon 
carcasses

Low foodweb
support

Floodplain and riparian 
habitat

•Decreasing 
microtopographic variability
• Static floodplain habitat
•Limited spatial extent

Rearing habitat 
•Mining pits provide habitat for 
non-native predatory species
•Restricted pool holding habitat
• Restricted shelter & feeding 
habitat

Floodplain construction
•Limited fine sediment 
deposition
•Fossilization of floodplain 
surfaces
•Mining pits create 
permanently flooded areas

Channel planform
•Mining pits create highly 
variable channel width
•Limited channel migration
•Rare meander cutoff
•Rare channel avulsion

Riffles
•Armored by 
selective transport of 
fine gravel 
•Sand infiltration

Bars
•Rare sediment 
mobilization
•Vegetation 
encroachment

Water
•Regulated by 
storage/diversion dam
•Peak flows greatly 
reduced
•Annual discharge 
volume reduced

Fine sediment
• Dam traps upstream 
supply
•Supply by bank 
erosion & unregulated  
tributaries

Coarse sediment
•Dam traps 
upstream supply
•Gravel mining 
removes potential 
supply from bed

Large woody 
debris

•Dam traps 
upstream supply
•Recruited 
through bank 
erosion

Base level
•Mining creates 
wave of incision 
moving 
upstream
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Fine sediment transport
• Primarily suspended load
• Transport frequency set by 

release schedule
• Rate limited by supply

Bank erosion
• Extent limited by regulated 

flows and vegetation 
encroachment

Spawning habitat
• Low permeability 
immobile gravel
• Limited riffle surface
• Limited availability of 
suitable gravel sizes

Terrestrial flora
•Mature, evenaged floodplain 
habitat
•Homogenous riparian flora

Aquatic fauna
• Low diversity and limited 

abundance of native species 
including invertebrates, salmon, and 

steelhead

Pools
•Partially filled with 
fine and coarse 
sediment
•Long deep pools 
formed by mining 
pits



Figure 22: Gravel bed (unconfined) disturbed by dam with managed peak flows & gravel augmentation conceptual model.

Fine sediment transport
• Suspended load and bedload
• Rate limited by supply

Bank erosion
• Occasional due to peak 

flows and scour of 
vegetation from channel

Floodplain inundation
• Moderate frequency 
• Duration limited by cost
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Coarse sediment transport
• Bedload 
• Moderate frequency

Floodplain Channel

Moderate 
nutrient inputs 

to river

Some salmon 
carcasses

Moderate foodweb
support

Rearing habitat 
•Availability of pool 
holding habitat
•Some low velocity 
shelter and feeding 
habitat

Floodplain construction
• Moderate fine sediment 
deposition
• Floodplain scouring unlikely

Channel planform
• Limited channel migration
• Very rare meander cutoff
• Very rare channel avulsion

Riffles
• Gravel, some 
interstitial sand
• Some mobilization 
• Flushing of fines

Pools
•Pool volumes 
increased by scour 
of fine sediment

Bars
•Some sediment 
mobilization
•Episodic scourFO

R
M

Large woody 
debris

•Dam traps 
upstream supply
•Recruited through 
bank erosion

Fine sediment
•Dam traps upstream 
supply
•Supply by bank erosion  
and below dam tributaries 

Spawning habitat
• Moderate permeability 
gravel
• Augmented riffle surface
• Availability of suitable 
gravel sizes

Floodplain & riparian habitat
• Some microtopographic variability
• Restricted dynamic patch mosaic
• Limited diversity of aquatic-
terrestrial transition zone
• Moderate frequency shallow 
water feeding habitat

Aquatic fauna
• Moderate diversity and abundance 

of native species including 
invertebrates, salmon, and steelhead

Coarse sediment
•Dam traps upstream 
supply
•Supply augmented by 
managed gravel 
additions

Water
•Regulated by 
storage/diversion dam
•Managed peak flows to 
scour pools, turn riffles and 
inundate floodplain

Terrestrial flora
• Limited riparian recruitment of fresh 
surfaces
• Episodic scour of marginal vegetation
• Restricted diversity of native riparian 
communities
• Restricted diversity & extent of native 
floodplain flora



1957 1998

Figure 23: Two aerial photographs of Knight’s Ferry on the Stanislaus River.  The 1957 
photograph shows exposed bars and a wide channel with little riparian vegetation in the active 
channel.  The photo from 1998 shows a narrow channel that is armored with riparian vegetation.  
These photos illustrate the channel simplification resulting from flow regulation from New 
Melones Dam, which was constructed in 1979.  Source: Falzone (2001).



Figure 24: Pre- and post-1997 high flow cross sections showing channel down cutting on the 
Tuolumne River at Old La Grange Bridge (RM 50.5). Source: McBain and Trush (2000).



Figure 25: Example of a site map showing cross section locations and 
references to benchmarks from permanent features.  Source: Kondolf and 
Micheli (1995).



Figure 26: Simplified longitudinal profile showing morphological units and the water surface 
elevations at different discharges.  Source: Dunne and Leopold (1978).



Figure 27: Facies map of bed material in the East Fork River in Wyoming.  
Source: Leopold and Emmett (1997).



Figure 28:  A reach of the Merced River, near Yosemite, California with a 
calculated Manning’s n value of 0.065.  Source:  Barnes (1967).



Figure 29: Cowan’s (1956) table of primary factors to estimate the Manning’s 
n roughness coefficient.  Source: Chow (1959).




